Control of impulse conduction in long range branches of afferents by increases and decreases of primary afferent depolarization in the rat.
It has been shown previously that impulses in axons of the descending branches of myelinated afferents in rat dorsal columns may suffer a blockade of transmission along their course in the dorsal columns. This paper tests the effect of the mechanism of primary afferent depolarization on the orthodromic movement of impulses in descending dorsal column primary afferent axons originating in the L1 dorsal root. Orthodromic impulses were recorded in the L5 and 6 dorsal columns after stimulation of the L1 dorsal root. Twenty-seven out of 82 axons (33%) suffered a temporary transmission block if primary afferent depolarization had been induced by L5 stimulation before the L1 stimulus. The tendency to block peaked at 10-15 ms and persisted for up to 30-40 ms. The number of single unit orthodromic impulses originating from the L1 root and recorded during a search of the dorsal columns 15 mm caudal to L1 increased by a factor of 3.1 after the systemic administration of bicuculline (1 mg/kg). The number of single unit orthodromic impulses originating from the L1 root and recorded in axons descending in the dorsal columns 20 mm caudal to the root increased by a factor of 8.7 after the systemic administration of picrotoxin (5 mg/kg). It is concluded that the transmission of impulses in the long range caudally running axons from dorsal roots to dorsal columns may be blocked during primary afferent depolarization and that conduction may be restored by the administration of GABA antagonists.